S U MM AR Y Visual field loss was the presenting symptom in 19 patients with large intracranial aneurysms of the carotid system. Location of the aneurysm was cavernous, carotid-ophthalmic (two), supraclinoid (nine), anterior communicating (six). Other features were pain and a long history of fluctuating visual loss. Cavernous or carotid-ophthalmic aneurysms mostly caused purely uniocular field loss consistent with optic nerve compression. Supraclinoid aneurysms most often caused a lateral chiasmal syndrome. Anterior communicating aneurysms caused asymmetric compression of one or both optic nerves, the eye contralateral to the feeding artery being more often affected. Carotid ligation appeared to arrest visual deterioration in some patients in the supraclinoid group.
The great majority of all intracranial aneurysms are situated on the carotid artery or the anterior part of the Circle of Willis. Although many of these present either as subarachnoid haemorrhage or ophthalmoplegia, some cause no symptoms throughout life and some enlarge progressively and at a late stage may compress the visual pathways. It is rare for failure of vision to be the presenting symptom; on the other hand for the ophthalmologist seeing a patient with progressive visual field loss an *aneurysm must always be considered in the differential diagnosis. We report 19 patients with Linruptured parachiasmatic aneurysm presenting initially only with progressive failure of vision with particular reference to the type of field defect and to its significance in diagnosis.
Case material
There were 19 patients with verified aneurysms all presenting with some degree of visual loss. The patients were divided into four groups according to the site of the aneurysm. Group I comprised two patients in whom the aneurysm arose from the cavernous (extradural) portion of the internal carotoid artery (cavernous group). Group 2 comprised two patients in whom the aneurysm arose from the ophthalmic artery or from the internal carotid artery immediately after piercing the dura adjacent to the origin of the ophthalmic artery (carotid-ophthalmic group). Group 3 comprised nine patients in whom the aneurysm arose from the supraclinoid (intradural) portion of the carotid artery, either in its proximal segment, or at the site of origin of the posterior communicating artery, or at its bifurcation into anterior and middle cerebral arteries (supraclinoid group). Group 4 comprised six patients in whom the aneurysm arose in relation to the anterior communicating artery or the adjacent part of the anterior cerebral artery (anterior communicating group).
The age and sex of the patients, the site and direction of expansion of the aneurysm with associated clinical defects, x-ray appearances and the presenting visual field defects were reviewed (tables 1-4, figs [1] [2] [3] [4] [5] . The site of pressure on the visual pathways was verified at operation or at necropsy. In other patients the site was deduced from biplane angiography ( fig 6) .
Ten patients were treated surgically, six by carotid ligation in the neck and four by a direct approach to the aneurysm. Follow-up information was available on 18 of the 19 patients. Of the eight untreated patients, follow-up periods ranged from six months to seven years (mean 3-7 years). Vision deteriorated in four, was unchanged in two, showed marked fluctuation in one and improved slightly in one. Improvement was defined as a change in acuity of two lines (SneWlen) or better, with or without a reduction in field defect. In the five patients who survived carotid ligation follow-up ranged from four months to nine years (mean 3-5 years). Two patients showed improved vision, three were unchanged ( fig  7) . Only four patients were treated by a direct 1053 1054 J B Peiris and R W Ross Russell provement may also add to the difficulty of diagnosis. This is most noticable in patients with ophthalmoplegia2 but variations in the degree of visual impairment was also seen carotid system,4 is found almost exclusively in elderly women and is formed by an asymmetrical distension of the internal carotid artery within the cavernous sinus. The initial site of expansion, which may be at the origin of a small hypophyseal branch artery is on the lateral side of the main vessel. As it is enlarges, the aneurysm fills the cavernous sinus, the 3rd and 4th nerves coming to lie above the main expansion and the 6th nerve below.5 It expands laterally stripping up the dura on the floor of the middle fossa; in a posterior direction enlargement may reach the petrous apex. It may also extend forward to erode the anterior clinoid process, superior orbital fissure and optic foramen.6 Medial expansion may cause radiological signs of destruction of the sella and the aneurysm may invade the pituitary fossa before turning upwards to compress the chiasma.
As might be expected from its situation the cavernous aneurysm usually attracts attention as a painful ophthalmoplegia with involvement of the 6th, 3rd, 4th and 5th nerves. Only exception- 
Giant aneurysms of the carotid system presenting as visual field defect --ally does it present initially as a visual defect. Large cavernous aneurysms may go on to a progressive uniocular blindness as the forward extension involves the optic nerve but this usually occurs late in the dise,ase.
The two examples of cavernous aneurysm in the present series were thus highly atypical. In one (case 1) the aneurysm arose from under the artery, just as it entered the sinus. It extended forward underneath the artery, eventually eroding the anterior clinoid process and sphenoid fissure. The patient complained of a painful progressive uniocular visual loss without ophthalmoplegia and on presentation the field showed a general depression with central vision reduced to finger counting. The contralateral field was normal (fig la) . In the second example (case 2) the aneurysm was dumb-bell shaped. The inferior portion was within the cavernous sinus but the aneurysm then extended through the dura covering the sinus to form a large secondary sac which extended medially and upwards to compress and elevate the back of the optic chiasma in the mid line. Group 3-supraclinoid aneurysms Aneurysms arising from the intradural portion of the internal carotid artery are important both as a cause of subarachnoid haemorrhage and of compression of neighbouring structures. Some authors distinguish two varieties, proximal segment aneurysms and aneurysms of the terminal carotid.7 Proximal segment aneurysms are immediately related to the optic nerve and lateral side of the chiasma; they may be indistinguishable from ophthalmic artery aneurysms and at an early stage they may possibly originate from small branches passing medially to supply the pituitary stalk. This type characteristically reaches a large size before presentation. It may expand towards the midline displacing the chiasma laterally and elevating it. The dome of the aneurysm may compress the orbital portions of the frontal lobes, the olfactory tracts, the hypothalmus and pituitary stalk. The visual loss produced by this type of aneurysm is highly asymmetrical and is the result both of direct compression of the visual pathways and of angulation of the optic nerve.8 Growth is slow and asymmetry may be such that blindness is produced in one eye before involvement of the second eye begins. In contrast to these some authors describe a second variety of aneurysm arising at the carotid bifurcation.7 8 This type tends to expand anteriorly and medially above the chiasma and to mimic a suprasellar tumour. It may cause a bitemporal hemianopia, usually asymmetrical. Posterior expansion of the aneurysm may compress the optic tract.
In the present series of patients, because of the large size of many of the aneurysms, it was not found possible to identify with confidence either radiologically or at surgery the exact site of origin. The supraclinoid carotid aneurysms were therefore considered as a single group. It includes those arising anywhere in the distal two centimetres of the artery, from the origin of the posterior communicating artery and from the bifurcation of the internal carotid artery itself. There were, however, three main categories of visual field loss: (a) optic nerve and lateral chiasmal, (b) suprachiasmal, (c) optic tract.
In the present series the usual direction of enlargement of the supraclinoid aneurysms was upwards and medially to compress the lateral side of the chiasma and optic nerve. Loss of vision in these patients principally affected the ipsilateral eye where there developed a nasal hemianopia and central scotoma. This pattern of field loss is known to occur with a lesion lying lateral to the junction of nerve and chiasma and affecting first uncrossed fibres from the ipsilateral retina. At a later stage the crossing fibres from the contralateral eye, especially those from the lower retina passing most anteriorly in the chiasma, also become involved to produce an upper temporal field loss. The final result may be a blind ipsilateral eye with a contralateral complete temporal hemianopia. This pattern of visual field loss progressing very slowly over many years and sometimes accompanied by periods of unilateral retro-orbital pain appeared to be highly characteristic of aneurysms in this situation and was shown in varying degrees by six patients (cases 5-10) (fig 3A-F) .
There were two patients in whom the aneurysm produced a mass lesion above the chiasma rather than on its lateral side. The effects on vision were asymmetrical bitemporal hemianopias more marked on the contralateral eye which was either blind or showed a complete temporal hemianopia ( fig 3G, H 
